RECQ1's double duty by Leslie, Mitch
RESEARCH ROUNDUP • THE JOURNAL OF CELL BIOLOGY 375
Text by Mitch Leslie
mitchleslie@comcast.net
Why are cells so tense?
C
ells might be able to rapidly adjust 
their stiffness by contracting myosin 
motors, according to a new cytoskeleton 
model from Daisuke Mizuno, Christoph Schmidt 
(Georg-August-Universität, Göttingen, Germany), 
and colleagues.
Cells adjust their rigidity when they interact with 
the extracellular matrix, for example, and when an 
external force acts on them. To mimic cytoskeleton 
dynamics, the researchers sandwiched a gel of cross-
linked actin fi  bers and myosin motors between a 
coverslip and a microscope slide. Using a laser to 
jiggle tiny beads embedded in the gel, they could 
gauge the gel’s stiffness and measure the motions 
generated by the motors. Myosin’s action increased 
tension in the actin fi  bers and raised the gel’s 
stiffness by up to 100 times. Per actin fi  lament, it 
only required a fraction of a piconewton to cause 
this dramatic effect, less force than a single myosin 
molecule produces, Schmidt notes.
The model captures several other aspects of cell 
dynamics. Random competition between motor 
clusters can trigger local contractions within the gel, 
for instance, and the slow rise of tension followed by 
sudden release matches behavior in real cells.
The results imply that to become more rigid, “the 
cell simply contracts its muscles,” says Schmidt. 
A cell may change its stiffness through this fl  exing 
alone, without altering actin polymerization or other 
properties. The researchers are now using embed-
ded beads to measure forces within living cells.
Reference: Mizuno, D., et al. 2007. Science. 
315:370–373.
T
he RECQ1 helicase can unwind 
DNA or stitch it back together. 
Which job the protein performs 
depends on how much help it gets, say 
Laura Muzzolini, Alessandro Vindigni 
(International Centre for Genetic Engineer-
ing and Biotechnology, Trieste, Italy), and 
colleagues. Unwinding is the job of single 
molecules or dimers, whereas oligomers 
of ﬁ  ve or six enzymes take on annealing.
RECQ1 peels open DNA to permit 
replication and transcription. Why it also 
reseals strands isn’t certain, but it may be 
assisting with repair. A further mystery is 
how the same molecule pulls off these 
two opposing tasks.
The team found that RECQ1 comes 
in two versions: a small form that’s a 
monomer or a dimer; and a hefty size 
composed of pentamers or hexamers. 
Mixing in single-stranded DNA pushed 
the balance toward the larger version, 
but ATP favored the smaller one. Scan-
ning electron microscopy of the larger 
oligomer showed a three-ringed struc-
ture that falls apart upon addition 
of ATP. Together, these ﬁ  ndings 
suggest that the larger oligomer 
is responsible for annealing and 
the small version for unwinding.
The researchers bolstered 
that inference with competition 
experiments. If enzymes band 
together to open up DNA, add-
ing nonfunctional mutant RECQ1 under 
single-turnover conditions should slow 
unwinding. The mutant had no effect, indi-
cating that RECQ1 works to unwind DNA 
either alone or in tightly bound pairs.
Reference: Muzzolini, L., et al. 2007. PLoS Biol. 
doi:10.1371/journal.pbio.0050020.
Keeping sisters close
O
ne mechanism for holding sister chromatids together during mitosis 
isn’t enough, report Kenji Shimada and Susan Gasser (Friedrich 
Miescher Institute for Biomedical Research, Basel, Switzerland). 
They identify a second mechanism that involves the origin recognition 
complex, which serves earlier in the cell cycle to instigate DNA replication.
The cohesin complex connects sister chromatids until the meta-
phase-to-anaphase transition. But Shimada and Gasser depleted one 
of the ORC components from yeast 
cells and found evidence that it helps 
out. When production of one ORC 
component was switched off after 
replication was complete, the cells 
stalled in the G2 or M phase. The 
spindle checkpoint was activated, in-
dicating that chromatid cohesion had 
gone awry. When the researchers 
tracked sister chromatid adhesion in 
cells lacking ORC, they found that the 
strands were prematurely separating 
at all three positions they checked. 
Reinstating the ORC component 
spurred the chromatids to reunite.
Shimada and Gasser also deter-
mined that inserting extra copies of an 
ARS, an ORC-binding locus, into one 
yeast chromosome could restore normal sister attachment, even in cells 
lacking functional cohesin. The researchers conclude that, although 
ORC can’t substitute for cohesin, the two complexes operate indepen-
dently to strap sister chromatids together. Why cells need two methods 
to secure sister chromatids is a mystery, says Gasser. But, she adds, 
ORC’s sister act may be a side effect of another of its suspected functions: 
linking heterochromatin domains.
Reference: Shimada, K., and S. Gasser. 2007. Cell. 128:85–99.
Chromatids (green) fall apart 
when ORC vanishes (bottom).
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ATP binding ﬂ  ips RECQ1 from strand-annealing oligomer 
to strand-unwinding monomers or dimers.
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